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INTRODUCTION
The Climate Change Adaptation Programme (PACC) initiated by the Swiss Agency for 
Development and Cooperation (SDC) in 2008 in Peru aims at identifying climate change 
impacts in the Andean Cuzco and Apurimac regions in Peru, and to implement a set of adaptation 
measures to reduce adverse effects of climate change. The PACC is operating on a 4 year basis 
and includes a scientiﬁc base line along with concerted adaptation measures on a regional and 
local level, accompanied by a multi-level policy dialogue. 
The scientiﬁc cooperation involves a number of research institutions in Peru and in Switzerland 
and provides the base line for the speciﬁc adaptation measures. It further on generates know-
how and capacities on both the Peruvian and Swiss side in the ﬁeld of climate change adaptation 
in a developing country context and shall facilitate the integration of climate change issues 
into running development efforts of Switzerland in Peru. Similarly, it is important that the 
climate change perspective be integrated in local and regional disaster risk reduction policy and 
activities. 
The PACC focuses on three major areas: (i) disaster risk reduction; (ii) water resource 
management; and (iii) food security. We will concentrate in this contribution on the aspects 
of disaster risk reduction, yet in an integrative climate change context, and show how climate 
change and natural disaster risk can be assessed and corresponding risk reduction activities 
taken. 
Current situation in the study regions
The programme is focused on Cusco and Apurimac regions in Peru of which the main territory 
is located in the Altiplano region of the Andes between about 3000 and more than 4000 m asl 
with mountain peaks reaching elevations of more than 6000 m asl. The population of both 
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regions is around 1.5 million, with about 40% suffering from malnutrition and over 75% having 
a lack of basic needs. Poverty-related problems are particularly pronounced in rural areas. As 
a consequence, there is limited adaptive capacity to adverse effects of climate change (Lagos, 
2007). The Peruvian Altiplano has two distinct seasons, a rainy period in summer and a dry 
period in winter. During the dry season, many parts of these regions rely on water resources 
from glaciers. Rural indigenous people are observing with increasing concern the glacier retreat 
of the past years and decades (Orlove, 2008). 
In terms of disasters it has been observed that cold waves stroke more severely in recent years. 
Cusco and Apurimac are also susceptible to droughts, and risk of more severe droughts has 
increased with the ongoing retreat of glaciers that serve as water resources during the dry season. 
The rural population is especially badly affected by cold waves and droughts by loss of crops 
and cattle. Floods and landslides are among the most serious hydro-meteorological hazards that 
are widespread in Cusco and Apurimac. Population centers, trafﬁc routes and other structures 
have been frequently affected by such mass movements.
Climate change and impacts
In general the Peruvian Andes have experienced in the last few decades a temperature increase 
of up to 0.3°C/decade. For the Cusco and Apurimac regions, however, a more detailed analysis 
of recent climate trends is not available at the moment. As one of the ﬁrst base-line actions, 
therefore, the PACC is systematically analyzing existing climate series to gain a more coherent 
picture and to be able to relate the climate to a number of potential impacts. As in many other 
countries in similar economic conditions, a major problem is the limited climate monitoring 
network. The lack of a denser network of climate stations is also a drawback for running 
and calibrating climate models. An important issue in simulating the past and future climate 
is downscaling of global climate models. Regional climate models currently run for South 
America or parts of it are in the range of 50-80 km resolution, and therefore still inadequately 
represent the steep and small-scale topography of the Central Andes. As a consequence, there 
is considerable uncertainty prevailing with regard to future climate projections. Recent studies 
have indicated that the warming in the tropical Andes is likely of similar large magnitude as 
in the Arctic (Vuille et al., 2003; Bradley et al., 2006). Projections of future climate change in 
the Andes predict a warming of about 2.5 to 5°C for the 21st century, depending on the SRES 
scenario (Special Report on Emission Scenarios) applied (Bradley et al., 2006). Most models 
furthermore predict an increase in precipitation during the wet season and a decrease during 
the dry season, thus resulting in adverse effects on the water cycle. This tendency is adversely 
enhanced by the retreat of glaciers which more and more will cease to be an important source 
of fresh water during the dry season. For other parts of the Peruvian Andes, recent studies 
have indicated the possible magnitude of decrease in water resources due to glacier shrinkage 
(Juen et al., 2007). Although the future tendency for extreme weather phenomena and hydro-
meteorological hazards is less clear, observations made during recent years suggest that this 
type of hazards may be more frequent and stronger in the future.
The PACC will put important efforts in analyzing existing climate series, collaborate with 
international research groups to improve regional climate models and to downscale the models 
to a spatial scale that is relevant for hazards processes (0.1-1 km). The downscaled climate data 
is then linked to the different process models. For instance, distributed hydrological models are 
applied to estimate the change of water resources and the extent and frequency of future ﬂooding. 
The rapid change in glacial environments can also result in major disasters such as glacial lake 
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outburst ﬂoods. Peru has repeatedly been struck by major glacial disasters, in particular in the 
Cordillera Blanca region (Carey, 2008, Huggel et al., 2008). For landslides and debris ﬂows, the 
theoretical basis to link process model directly to climate change are less well developed, and 
the lack of data on landslide occurrence in relation to rainfall events will make the assessment 
of future occurrence a challenge. Nevertheless, existing disaster inventories will serve as an 
important basis to better understand the conditions that produce mass movement hazards. 
Adaptation
As part of the efforts to identify appropriate adaptation strategies to climate change for Cusco 
and Apurimac, people’s vulnerability to climatic hazards is analyzed along with their coping 
capacity. A better understanding of people’s perception of risks, as well as the perception of 
different local, regional and national actors will enable an improved design of adaptation 
mechanisms (Carey, 2008). It is particularly important to maintain an integrative perspective in 
this context because the impacts of climate change are multiple and their severity and potential 
damage or cost need to be analyzed in an integrated framework. Corresponding methodologies, 
however, are poorly developed and therefore need to be advanced. 
Local adaptation measures, mostly in the rural sector, will be accompanied by a policy dialogue 
to integrate the perspective of climate change into the activities of the responsible government 
agencies. This implies activities in the ﬁeld of capacity building that should be effective at the 
higher education level (e.g. integration of climate change issues in the curricula of regional and 
national universities) but also at the local level with community leader. Adaptation furthermore 
includes a setup or extension of monitoring of climate, environmental and social dynamics. 
Only by this it will be possible to better understand the impacts of climate change as well as the 
evaluation of effects of adaptation measures. 
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